Introduction
============

Alcohol and other drug misuse and related use disorders are the top causes of premature mortality and morbidity among young people in high-income countries, such as the United States.[@b1-sart-10-2016-055] Providing effective intervention for adolescents with substance use disorders (SUDs) has become a public health priority, yet it remains a clinical challenge.[@b2-sart-10-2016-055]--[@b5-sart-10-2016-055] Professional treatment often produces significant salutary changes in adolescents' substance use,[@b5-sart-10-2016-055]--[@b7-sart-10-2016-055] but by itself it may be inadequate to address the prodigious and chronic burden of disease attributable to alcohol and other drugs.[@b8-sart-10-2016-055],[@b9-sart-10-2016-055]

Peer-based mutual-help organizations (MHOs), such as Alcoholics Anonymous (AA), Narcotics Anonymous (NA), and Marijuana Anonymous (MA), have emerged and proliferated during the past 80 years in the US and in approximately 150 countries worldwide[@b10-sart-10-2016-055],[@b11-sart-10-2016-055] and provide a ubiquitous, free, community-based recovery resource that can aid recovery and help enhance treatment effects.[@b10-sart-10-2016-055],[@b12-sart-10-2016-055] Professional treatment, too, often includes 12-step MHO philosophy and practices[@b10-sart-10-2016-055],[@b13-sart-10-2016-055]--[@b15-sart-10-2016-055] and/or refers patients to community 12-step MHOs to help prevent relapse. In the US, nearly half of adolescent SUD treatment programs (47%) require participation in 12-step MHOs during treatment and 85% link adolescents with AA or NA groups as a continuing care resource.[@b16-sart-10-2016-055]--[@b18-sart-10-2016-055] Several prospective observational studies suggest that 12-step MHO attendance is also safe and beneficial for young people.[@b12-sart-10-2016-055],[@b19-sart-10-2016-055]--[@b26-sart-10-2016-055] In one 8-year prospective study on adolescent inpatients, Kelly et al found that participants gained an average of two days of abstinence for each AA or NA meeting attended, over and above all other factors associated with better outcomes.[@b27-sart-10-2016-055] Another long-term outpatient study of adolescents found that AA/NA participation was strongly associated with abstinence during a three-year follow-up.[@b20-sart-10-2016-055] A 7-year prospective adolescent study found that 12-step participation was associated with significantly higher odds of abstinence as well as reduced health-care costs.[@b26-sart-10-2016-055]

While the majority of these studies used covariate adjustments to estimate causal connections between 12-step MHO and improved outcomes, this statistical practice is not a substitute for randomized experimental studies. Because of the challenges of conducting experimental studies directly on MHOs, such as AA,[@b28-sart-10-2016-055],[@b29-sart-10-2016-055] 12-step treatment and related MHO effects have been studied using what has become known as "twelve-step facilitation" (TSF) interventions. Adult TSF interventions have been tested in many different formats and intensities including brief advice,[@b30-sart-10-2016-055],[@b31-sart-10-2016-055] pure, multisession TSF,[@b32-sart-10-2016-055]--[@b34-sart-10-2016-055] combined cognitive behavioral therapy (CBT)-TSF hybrids[@b35-sart-10-2016-055] and group treatments,[@b36-sart-10-2016-055] and brief linkage procedures (typically using a current 12-step peer) following another treatment.[@b37-sart-10-2016-055]--[@b40-sart-10-2016-055] Several randomized clinical trials have demonstrated the efficacy of TSF treatments among adults (eg, Refs. [@b33-sart-10-2016-055]--[@b36-sart-10-2016-055], [@b39-sart-10-2016-055], and [@b40-sart-10-2016-055], yet no published randomized controlled studies have examined the utility and efficacy of TSF approaches with adolescents. Given the widespread implementation of the 12-step-based treatment and related 12-step MHO referrals in the US, this represents a notable gap in the evidence base.

The common features across all of these different modes of TSF are education and discussion of what 12-step MHOs are and what they do, the nature of 12-step meetings and what to expect when attending, and the varying degrees of systematic encouragement to attend (eg, simple clinician recommendations through active linkage to a current AA/NA member). It is unclear whether direct implementation of these adult-oriented procedures with adolescents would yield similar benefits, as adolescents differ demographically and clinically from adults and face additional barriers to 12-step MHO attendance.

Compared to adults, adolescents typically have less severe and less complex clinical histories and possess far less intrinsic motivation to be in treatment, engage in continuing care, or change alcohol/drug use.[@b6-sart-10-2016-055] Most also do not have independent transportation nor the freedom to attend 12-step meetings at will, even if they wanted to. They face barriers in becoming engaged with 12-step MHOs because the majority of members are significantly older. The average AA and NA members are 47 and 43 years old, respectively, with only 2% of members under the age of 21 years.[@b41-sart-10-2016-055],[@b42-sart-10-2016-055] This may present a formidable barrier to identification and a sense of belonging.[@b43-sart-10-2016-055],[@b44-sart-10-2016-055]

These demographic, clinical, and 12-step-specific challenges indicate that a developmentally tailored TSF outpatient intervention is needed to address adolescents' needs and barriers. To date, no such systematic adolescent TSF development studies have been conducted. The goal of the current study was to develop a youth-focused TSF intervention. Because of the existing acceptance of 12-step philosophy among the majority of youth treatment programs in the US, a TSF intervention that was ultimately shown to be efficacious could be readily adopted, implemented, and maintained by adolescent SUD providers.[@b45-sart-10-2016-055] Herein, we describe the results of the first phase of a youth-focused integrated TSF (iTSF) treatment development study. This includes a detailed description of the iterative process of how we developed and standardized a treatment manual that integrates TSF with existing empirically supported approaches (ie, motivational enhancement therapy \[MET\] and CBT), based on adolescent participants' feedback, therapists' clinical experience with implementing TSF, and existing adolescent and adult 12-step treatment evidence. Given the broad heterogeneity in clinical severity among adolescent outpatients, an integrated approach with TSF, MET, and CBT was chosen as we anticipated that less severely alcohol/drug-involved adolescent outpatients would be less motivated to attend continuing care resources such as AA or NA and, therefore, needed other forms of intervention to address their needs. In the current paper, we also present descriptive findings and, although not a major focus at this stage, some inferential statistical results of 12-step participation and substance use outcomes.

Methods
=======

Participants
------------

Participants were 36 adolescents from the community who were seeking treatment for a SUD. To be included, participants had to (1) be between the ages of 14 and 19 years at the time of study entry, (2) have a parent/guardian who was willing to consent to their child's participation (for those under 18 years), (3) meet past-year *Diagnostic and Statistical Manual of Mental Disorders*, 4th edition, text revised (DSM-IV-TR[@b46-sart-10-2016-055]) criteria for alcohol or drug abuse or dependence, (4) have used alcohol or drugs in the past 90 days, and (5) be able to speak, read, and understand English. Adolescents were excluded from the study if, in addition to the absence of any of the eligibility criteria listed above, they were (1) actively psychotic or experiencing psychotic symptoms, (2) currently in another treatment program for SUDs, and (3) taking addiction treatment medications at the time of entry to the study.

From October 2011 through December 2012, participants were recruited through advertisements in the newspaper, Craigslist, and the public transportation system. Study staff also informed the juvenile justice system, as well as inpatient, outpatient, and additional adolescent recovery support services about the study. Of the recruited sample, 28% were referred by treatment facilities, 28% saw advertisements (eg, the public transportation system, the newspaper, study flyers, Craigslist), 17% were referred by the juvenile justice system, 17% did not know or report their referral source, 5% were referred by public schools, and 5% were referred by health and human services (eg, Department of Youth Services, Department of Children and Families). Recruitment materials (advertisements and flyers) advertised a no cost outpatient treatment for adolescents using alcohol and other drugs and indicated that the participants would be compensated up to \$195. A study phone number and email address were provided. Potential participants were screened by telephone before completing the informed consent process and a baseline assessment.

This study was reviewed and approved by the Partners Healthcare Institutional Review Board, Boston, MA, USA. The research was conducted in accordance with the principles of the Declaration of Helsinki. For minors (under the age of 18 years), written informed consent was obtained from a parent/legal guardian and written consent was also obtained from the child. The trial was also registered on clinical trials. gov (NCT01449981).

Of the 67 participants screened, 15 did not meet inclusion/exclusion criteria, 9 met screening criteria but did not show up for their baseline interview, and 1 declined to participate after completing the telephone screen. Of the 42 baseline assessments completed, 6 individuals dropped out prior to receiving any treatment. Since those 6 individuals were not exposed to any treatment and did contribute to the manual development phase, results are based on a modified intent-to-treat sample of 36 participants.

Design and procedure
--------------------

After completing a baseline assessment, all participants were scheduled to complete two individual treatment sessions and eight group sessions. In keeping with established MET and CBT protocols,[@b47-sart-10-2016-055] these two individual sessions were conducted to build rapport, enhance motivation for treatment, set treatment goals, and describe the group process. All participants were asked to provide feedback on session content after each treatment session. After treatment completion, participants completed an end-of-treatment assessment (ie, three-month follow-up) and a final assessment (ie, six-month follow-up). Participants were paid \$40 for completing the baseline assessment, \$5 for completing each weekly feedback form (up to \$50 total), \$45 for completing the three-month follow-up assessment, and \$45 for completing the 6-month follow-up assessment. If the follow-up assessments were completed within two weeks of their due date, participants received an additional \$10. Research staff collected saliva samples for drug testing and administered alcohol breathalyzer tests at the baseline assessment, groups 2, 4, and 7, and the 3- and 6-month follow-up assessments. Participants were not withdrawn from treatment based on results.

Each participant received a binder with treatment materials upon arrival. Additional treatment materials were added each week, and binders were stored in a locked cabinet during the duration of the study. Binders were kept at our treatment facility because adolescents would often forget to bring them for treatment sessions. All sessions were audiotaped, and audiotapes were used for training and quality control purposes.

Measures
--------

### Perceptions of treatment

Participants completed a weekly feedback form following each individual and group treatment session to assist with manual development. The forms ranged from 9 to 17 questions asking how helpful each aspect of treatment was, or how much they understood each topic. The large range in the number of questions asked about patients' treatment perceptions reflects the varying stages and changes involved in the manual development. Participants rated items such as "how helpful was completing the Sober Activity Plan?" or "how helpful was hearing stories from Marijuana Anonymous members?" Participants rated how they felt on a Likert scale (1 = low score \[no/not at all\] to 5 = high score \[yes/very much\]). At the end of each form, participants were asked to document what they found most and least helpful about sessions, as well as what they wanted more information on.

### Treatment satisfaction

Satisfaction with treatment was assessed at the three-month follow-up (end of treatment) with the Treatment Satisfaction Index (TSI[@b48-sart-10-2016-055]). The TSI is a 14-item scale, where participants use a Likert scale (1 = *strongly disagree* to 5 = *strongly agree*) to rate how they feel about the treatment (eg, "staff and you agreed on what your problems were").

### 12-Step meeting attendance

Participants completed the Multidimensional Mutual-Help Activity Scale,[@b49-sart-10-2016-055] at all time points. This comprehensive interview measure assesses multiple aspects of 12-step MHO participation (eg, meeting attendance, working steps, speaking at meetings) for AA, NA, Cocaine Anonymous, and any other MHOs. It also asks about perceptions of importance and helpfulness of each 12-step program attended, as well as feelings of safety at meetings and whether attendance was required by the justice system. Variables were calculated to represent attendance at any type of mutual-help meeting, both in the participant's lifetime (at baseline) and in the past 90 days. Separate variables were created for (a) total attendance, (b) attendance while in an inpatient/residential SUD program, and (c) attendance while living in the community.

### Percent days abstinent

The Timeline Follow Back (TLFB[@b50-sart-10-2016-055]) and Form-90[@b51-sart-10-2016-055] were used to determine percent days abstinent (PDA), as well as the longest period of time the participant did not use any drugs or alcohol (excluding nicotine). The TLFB and Form-90 were completed as interviews at each assessment, wherein the interviewer helped the participant recall their substance use during a specified time window (past 90 days), using a calendar to cue participants in to key dates (eg, holidays, school vacations). On the calendar, participants marked the days on which they used a substance and indicated which substance(s) they used. The days on which participants did not use any substances were counted and divided by the total number in the time window, yielding PDA.

### Substance use and mental health diagnoses

Past-year DSM-IV-TR Axis I diagnoses were assessed with the Computerized Diagnostic Interview Schedule for Children, IV.[@b52-sart-10-2016-055] Past-year DSM-IV-TR substance abuse/dependence was assessed using the Customary Drinking and Drug Use Record (CDDR[@b53-sart-10-2016-055]).

Treatment providers
-------------------

One male (JFK; a licensed clinical psychologist) and one female (JDY; a doctoral student in clinical psychology) therapist provided treatment. The therapists each provided individual sessions and led groups together. Therapists followed a manualized treatment protocol during each session, which was changed based on clinical observations and discussions and patients' feedback to optimize iTSF group sessions.

Results
=======

Process of iterative treatment and manual development
-----------------------------------------------------

The iTSF treatment was developed in an iterative manner over the course of six-group cycles that were run over 17 months. Prior to the first cycle, a preliminary iTSF manual was created by the first author (JFK), incorporating elements from evidence-based treatments (TSF, MET, CBT[@b35-sart-10-2016-055],[@b36-sart-10-2016-055],[@b54-sart-10-2016-055]), as well as clinical experience and research focused specifically on youth and 12-step programs.[@b12-sart-10-2016-055] This preliminary iTSF manual was then modified over time based on participant feedback and therapist impressions following each group. Therapists met weekly before and after each group to discuss session content and process including a discussion of participants' reactions to session material and ideas about how to incorporate 12-step-related content in a way that would be acceptable and helpful to adolescents.

[Table 1](#t1-sart-10-2016-055){ref-type="table"} presents the session-by-session content of the preliminary iTSF manual (used in cycle 1) and the final iTSF manual that resulted from changes made over the six-group cycles. Changes were made to both session content and treatment delivery style. Depending on how participants reacted to particular topics, therapists either removed a topic altogether (ie, Problem Solving), combined similar topics into a single session (ie, Anger Management and Depression Management were combined into "Coping with moods, emotions, and feelings," Drug/Alcohol Refusal Skills and Communication Skills were combined into "Communication skills/drug and alcohol refusal skills"), or maintained a topic as a full group, while relating it to 12-step meeting attendance or 12-step philosophy (ie, Coping with Urges and Cravings). Topics were removed or condensed over cycles to make more time for 12-step-specific programming, such as in-service visits from community 12-step group members.

As described in more detail below, the final result was a 10-session combination of MET-based individual sessions and a group-based integration of TSF strategies (eg, providing information about meetings, inviting speakers from 12-step programs) and CBT (eg, using a cognitive--behavioral behavior chain to understand the function of substance use). Each group session was 90 minutes long and followed a similar format (see below for additional details): (a) reading of the group preamble (1 minute), (b) check-in, including stating whether weekly goals were met, sharing of personal stories, and introduction of new group members (20 minutes), (c) discussion of a recovery-related topic (or listening to in-service presentations) and how attending 12-step meetings can help (40--50 minutes), (d) planning sober activities for the week ahead, sharing these with the group, and termination, when applicable (20 minutes), and (e) reading of the closing statement (1 minute).

The structure of sessions was also changed from a presentation-oriented format, where therapists *taught* new information and skills to participants, to a Socratic style, where therapists constantly pitched questions to the participants about treatment and treatment content (eg, "Why would an alcohol/drug treatment program focus on coping with urges and cravings?"; "Why would a treatment program encourage participation in 12-step groups?"). This was done in order to maintain attention and focus and keep patients actively cognitively processing the rationale and significance of the treatment's content.

The first two cycles were run as closed groups (ie, no new participants could enter the group after the first group session of the cycle) and the last four cycles were run as an open group (ie, participants could begin the group at any point in the cycle). Open group format was used in order to be consistent with real-world treatment delivery and the format of the upcoming pilot randomized clinical trial.

Intervention components
-----------------------

### Providing information about 12-step meetings

Many adolescents enter treatment with no prior exposure to or knowledge of 12-step meetings, particularly in outpatient settings. Consequently, we provided information about what the organizations are, who they are for, and where to find them. This began in the first individual session, where the therapist inquired about the adolescent's knowledge of or experience with meetings and provided a brief overview of meetings and a recommendation to attend during treatment (beginning in cycle 3). Over time, we began encouraging patients to include attending 12-step meetings as a written *step to take* toward their treatment goal, so as to elicit a verbal and written commitment to attend during treatment.

In group 2, we provided the participants with a handout entitled "What to expect at your first meeting" and spent about 20 minutes discussing types of meetings, typical meeting format, and 12-step culture. Whenever group members attended meetings, we asked them to describe their experience during check-in, in order to provide a first-hand account to the other group members. Twelve-step concepts were also introduced in relation to group topics, so as to help participants understand the things they might hear at meetings. These included slogans (eg, "One day at a time," "This too shall pass"), sayings (eg, "If you sit in a barbershop long enough, you'll end up getting a haircut"), the Serenity Prayer, and the different meanings of *God* and *Higher Power* in 12-step programs.

### Providing a rationale for attending 12-step meetings during and after treatment

In each session, we asked, "Why do we talk about attending 12-step meetings in this group?" and allowed participants to generate the rationale. We would then emphasize that it is because treatment is short term, and sustained recovery-specific social support is needed to maintain sobriety over time. We also discussed ways in which attending meetings could help with each group topic (ie, effective communication, social support, coping with urges and cravings, coping with feelings, and coping with the challenges of sobriety), to help participants draw connections and understand what they could gain by attending. For example, when discussing to avoid risky people, places, and things in recovery, we discussed how attending 12-step meetings can provide access to new sober supports and help avoid high-risk social situations or times of the week (eg, attending a meeting on a Friday night).

### Enlisting parental support for meeting attendance

In order to facilitate adolescents' attendance at 12-step meetings during and after treatment, parents of minor participants were invited into the last 15 minutes of the individual treatment sessions. During this time, therapists provided information about 12-step meetings, including correlational research findings showing that adolescents who attend tend to have better treatment outcomes, and asked if the parent would be willing to drive their child to 12-step meetings during treatment. The aim was to help parents understand the importance of their child's attendance at meetings and to enlist their support for providing transportation to meetings. We implemented this change in cycle 5.

### In-house presentations by members of 12-step organizations

Members of 12-step organizations were invited into the group to share their stories of recovery and to provide exposure to young recovering role models. Study staff searched the website of each 12-step organization for regional contact information and inquired about members who would be willing to speak in a group. For NA and MA, regional directors found members who would be interested in volunteering and provided study staff with their contact information. Study staff then contacted these members and arranged for them to attend a group. After speaking to the group, if the 12-step members were interested in volunteering again, study staff contacted them directly. AA required that study staff submit a letter to their Central Committee one month in advance requesting speakers to be present at a group. This was a barrier to obtaining volunteers from AA because study staff were unable to have direct contact with the members, and the letter of request required a firm date and time, which was not always feasible. This is likely to vary by city and regions, so this could be easier or harder depending on a treatment program's location. Efforts were made to invite speakers who were young, so as to increase the chances that group members would relate to them and allow them to provide targeted information on being a young person in a 12-step program (eg, how to find young person's meetings).[@b43-sart-10-2016-055],[@b44-sart-10-2016-055] In these groups, check-ins and checkouts were completed as usual and the middle of the group (40--50 minutes) was devoted to listening to the speakers' stories (∼30 minutes), Q&A from group members (∼10 minutes), and debriefing after the speakers left (∼5 minutes).

We experimented with different frequencies of in-services, ranging from one to three times per cycle. We determined that holding two in-services per cycle was most appropriate, as it provided a good amount of exposure to 12-step members, while also allowing ample time for other topics to be covered and for group members to talk about the issues they were facing. We determined that it was best to devote the entire group session to the in-services (apart from debriefing/Q&A, check-in/out), rather than try to cover other topics in the same group.

### Incorporating elements of 12-step meetings

We employed several strategies in the group that mirrored 12-step meetings and informed participants of the similarities. For example, group members read aloud a *preamble* and *closing statement* at the start and end of each group, mirroring the preamble and closing statements or Twelve Promises read at actual 12-step community meetings. We also gave out *chips* or tokens for meeting attendance, in a way similar to the chips given at 12-step meetings for sobriety milestones (eg, 24 hours, 1 month, 60 days, 90 days, etc.). Members who were relatively new to the treatment group were asked to briefly tell "My Personal Story" during check-in by responding to a series of prompts on a written handout. We pointed out that this type of storysharing is typical of what they might hear at a meeting. This was also a way for group members to get to know more about other members including their history and why they were attending treatment. Finally, many elements of the in-services were similar to meeting format, such as the storysharing, opportunities to express *identification* with the story (ie, looking for similarities and not differences), and the *no-crosstalk* rule while the speaker was talking.

### Setting weekly sober activity goals

At the end of each group, participants set a goal to complete at least one sober activity in the following week. They wrote these on a worksheet and stated their goal aloud to the group. During check-in of the following group, each group member was asked to read and state whether they met their sober activity goal(s). Sober activity goals could fall under the category of "Do a fun activity with a sober friend," "Attend a 12-step meeting," or "Something else." Thus, attending a meeting was a *choice* that participants could make. We experimented with different ways of encouraging between-session meeting attendance, including assigning meeting attendance, and found that participants were often resistant to attending a meeting when they were told to do so. In contrast, they appeared to appreciate having a choice of what sober activities to plan. Using the flexible sober activity plan also allowed participants who were not yet ready or willing to attend a meeting to use group time productively to think through what they wanted to accomplish in the week ahead.

### Structured check-in

Beginning in the fourth group cycle, we introduced a structured check-in at the beginning of each group. First, a participant read the group preamble. Then, each group member read aloud their treatment goal from their worksheet, stated whether or not they had met their goal in the past week and briefly reflected on obstacles or things that were helpful. Each group member also read aloud their Sober Activity Plan from the prior week and stated whether or not they completed their planned activities.

The practice of reading goals (Treatment Goals and Sober Activity goals) aloud during check-in was used to encourage participants to be accountable to the group and to deter vague descriptions about the past week (eg, "It was fine"). We also implemented this change in order to ensure that check-in was completed in a timely fashion, as participants were responding to very concrete questions.

### Use of Socratic therapeutic style by therapists

In typical CBT treatments, therapists provide a great deal of information to the participants in lecture style in order to teach skills. We quickly found that adolescents became disengaged from the group when therapists spoke for long periods (ie, more than a few sentences), so we shifted the therapists' style to be one of the consistent Socratic dialogs (ie, posing questions to patients), rather than lecturing. We found that, when given the opportunity, participants were almost always able to generate the information that the therapist would have provided. The therapist could always clarify or add information that the participants had missed. We also found that using this style helped participants to stay much more engaged in the group process, as they took an active role in generating the content throughout the group. This may have helped the members feel more empowered by making valid contributions to the group content and process.

### Timing of individual TSF sessions

For the first four cycles, participants completed two MET sessions prior to entering the group, which is consistent with MET/CBT interventions.[@b47-sart-10-2016-055] However, we found that a number of participants (19% of the total sample) dropped out after completing one or both their individual sessions and did not join the group. In an attempt to minimize this, we switched the timing of the individual sessions beginning in cycle 5, such that participants completed just one individual session prior to entering the group and completed their second session at the mid-way point of their treatment. Doing this also allowed goal setting to occur in the first session (rather than the second) and for the second individual session to be used as a time to check in about whether the participant was making progress toward his or her treatment goal and touch base about other progresses, barriers, or concerns.

### Incorporation of behavior chain model of substance use

CBTs often include a behavior chain model of substance use (ie, triggers -- thoughts -- feelings -- behaviors -- positive consequences -- negative consequences) to help participants understand the function of their use (the "behavior" in the behavior chain). In this model, substance use is understood by contextualizing it within a chronological sequence of events, including the triggers, thoughts, and feelings that precede substance use and the positive and negative results that occur after substance use. This was introduced early in the treatment process. We found that participants readily understood this model and that it could be used to anchor all group topics, including those pertaining to the benefits of 12-step meetings, to different aspects of the behavior chain. Therefore, we incorporated it into most group sessions by asking participants, "Where does \[group topic\] fit on the behavior chain?" For example, when the topic was urges and cravings, participants would identify that urges and cravings can take the form of thoughts and feelings that precede substance use and are influenced by triggers and how 12-step activity might help.

Sample characteristics
----------------------

[Table 2](#t2-sart-10-2016-055){ref-type="table"} presents demographic information for the 36 participants who received some treatment.

Treatment attendance
--------------------

Participants (*N* = 36) attended an average of 5.58 sessions (SD = 3.18) out of a possible 10 treatment sessions. Eight participants (21.1%) completed all 10 sessions. Of the 36 participants who began treatment, 27 (71.1%) completed their three-month follow-up assessment and 23 (60.5%) completed their six-month follow-up assessment. Of those missing a follow-up, nine participants missed both follow-ups and four participants missed one follow-up. Seven participants (87.5%) who completed all 10 treatment sessions also completed the six-month follow-up assessment.

Treatment satisfaction
----------------------

On the TSI completed at the three-month follow-up assessment, participants reported a mean of 4.29 (SD = 0.59) on the 1--5 scale, indicating very high levels of satisfaction with treatment.

12-Step attendance and abstinence
---------------------------------

At baseline, 23.8% of participants had previously attended a 12-step meeting, with 9.5% attending within the past three months. When excluding meetings that were attended as part of an inpatient/residential treatment program, these percentages dropped to 19% and 4.8%, respectively. During treatment, 40.2% of participants attended a 12-step meeting, with 33.3% attending outside of an inpatient/residential setting. Participants attended AA (22.2%), NA (18.5%), and MA (14.8%) meetings.

Participants' abstinent days increased significantly from baseline (*M* PDA = 25.27, SD = 30.74) to three-month follow-up (*M* = 40.29, SD = 32.58, *t* = −2.25, *P* = 0.03). There was a significant positive correlation between 12-step MHO attendance during treatment and PDA at thee-month follow-up, both when considering total meetings (*r* = 0.42, *P* \< 0.05) and non-inpatient meetings only (*r* = 0.39, *P* \< 0.05). Attending a greater number of meetings was associated with more abstinent days.

Participants' reactions to 12-step in-services
----------------------------------------------

Using a 1--5 scale, participants rated the MA (*M* = 3.96, SD = 0.78) and NA (*M* = 4.04, SD = 0.70) in-services as most helpful, and rated the AA in-services as less helpful (*M* = 2.75, SD = 0.71). This preference for MA and NA was reflected in participants' written comments on the weekly feedback measure ([Table 3](#t3-sart-10-2016-055){ref-type="table"}). Participants showed a clear preference for MA through their tendency to write positive comments about the MA speakers when asked what they found most helpful about the session. Of the 20 participants exposed to an MA in-service, 18 found it to be the most helpful part of the session. One participant wrote that it was helpful "Hearing from someone with similar problems as mine. Hearing that MA is more mellow than AA." Another stated "MA people knew what they were talking about. \[I\] connected with them. They were really chill." Participants' views on NA were more mixed, with 67% viewing it as the most helpful part of the session. Participants tended to view the AA in-service as unhelpful (80%). It is unclear whether this could be due to aspects related to the specific speakers themselves, since the younger AA speaker, on several occasions, was accompanied by a much older member who was a senior citizen.

Drug test results
-----------------

Saliva test results conducted at the three-month follow-up assessment were correlated with self-reported drug use within the week prior to assessment completion. Although reports were somewhat concordant (65%), the actual level of marijuana metabolites was not provided in laboratory reports. Saliva tests were used to encourage accurate self-reporting (ie, through the *bogus pipeline* method); however, we could not verify for sure whether the individuals were abstinent or not through this bioassay because the length of time that marijuana can stay in the body varies among users and can be several weeks even after complete cessation of use.

Discussion
==========

This study describes the rationale and iterative and cyclical processes involved in developing the first TSF manualized treatment for adolescent outpatients. Our approach was designed to be consistent with the phase I behavioral therapy development stage explicated by Ref. [@b55-sart-10-2016-055]. This process resulted in the development of a new treatment that involved shifts in our treatment style and approach (eg, explicit and strategic use of the Socratic method), varying placement of individual sessions relative to group sessions; and the introduction of new or adaptation of existing treatment content (eg, parental involvement in a portion of the individual sessions; 12-step MHO in-services notably focused on drugs other than alcohol, such as cannabis and MA). These changes were based on iterations and feedback from participants and the experience of the clinicians. In keeping with the goal of 12-step treatments, participation in community-based 12-step meetings during treatment increased substantially and was associated with significantly better substance use outcomes. The result is a detailed treatment manual with demonstrated feasibility and acceptability and a high degree of reported treatment satisfaction among adolescents with SUD.

There were several broad modifications made to the initial treatment manual. These were: incorporating more 12-step content and mimicking aspects of 12-step meetings in treatment sessions and holding 12-step member in-services with a refocus on MA and NA rather than AA; partial parental inclusion for part of the first individual session to give the rationale for TSF; continuous use of the Socratic method; and, a change in the sequencing of individual treatment sessions. These innovations are described briefly below.

Twelve-step content, mimicking aspects of 12-step meetings, and holding 12-step member in-services focused on MA
----------------------------------------------------------------------------------------------------------------

In order to help adolescents learn what 12-step meetings are and do, and get participants used to differing aspects of community-based 12-step meetings, we included more educational content regarding 12-step principles, philosophy, and slogans; types of fellowships (eg, AA, MA, NA, etc.) and types of meetings (eg, speaker meetings, speaker discussion, literature-focused meetings, etc.); logistics and meeting etiquette; and what to expect at the first meeting. We also mimicked various aspects of these meetings including developing and reading a group preamble and a group closing statement, having adolescents briefly tell their own story, encouraging identification by suggesting that adolescents look for similarities and not differences between group members' stories, and giving out tokens to reinforce meeting attendance.

A further modification to the treatment was inviting existing 12-step MHO members into group sessions to tell their story of addiction and recovery and answer questions from treatment participants. We began by inviting AA, NA, and MA fellowship members into sessions, but due to the preponderance of positive feedback for MA in particular, as well as NA, and negative feedback for AA, we chose to focus on bringing in MA and NA and excluding AA. Participants rated the MA and NA in-services as more helpful than the AA in-services, leading us to discontinue inviting AA members after cycle 3. This is perhaps not surprising since the vast majority of our sample had a primary cannabis use disorder (92.9%), while only half met criteria for an alcohol use disorder. Therefore, the final manual calls for inviting speakers from MA and NA, while also recognizing that if MA members are not available (or if a higher proportion of group members have alcohol or another substance as their primary drug), AA or NA members may be invited instead. Given the greater availability of AA and "Young Persons AA", in particular, within the broad AA fellowship nationally, it could be prudent to try to invite young AA members to complete in-services whenever available, specifically young AA members with additional drug experiences (eg, with cannabis) similar to those of the majority of treatment group members.

Partial parental inclusion in individual sessions
-------------------------------------------------

Parents often provide instrumental support (eg, transportation) for young people to 12-step MHO meetings.[@b56-sart-10-2016-055] Consequently, parents were invited into the last portion of the individual session meetings to discuss 12-step participation and to provide the theoretical and empirical basis for the clinical recommendation to attend and participate in 12-step MHOs. This helped educate parents and motivate them to facilitate transportation to meetings. Overall, parents responded positively to this discussion and to learning more about the rationale and empirical basis for the treatment.

Continuous use of the Socratic method
-------------------------------------

A further significant development in the course of developing the iTSF treatment was the realization that these young patients needed something to hold their attention. This was achieved by the use of the Socratic method; specifically, rather than lecturing, the content was continually pitched as questions and the youth were asked why this particular topic was included in addiction treatment. This worked very well, garnering much greater attention, focus, and participation. Our impressions were that youth liked this aspect of the treatment process a great deal as they often would like to demonstrate their intellect and knowledge, given the opportunity.

Shifting the timing of individual sessions
------------------------------------------

Our shifting of one of the individual sessions to later in the course of treatment was helpful. Rather than having two consecutive individual sessions, we found one initial session to be sufficient to provide some brief MI, delineate some treatment goals, discuss MHOs, and educate parents about the treatment rationale. Having a second individual session later in the treatment to have a personal check-in was helpful to assess patients' progress, give them an opportunity to air their own views outside of the group context, and give individual encouragement and support regarding group and MHO participation.

Other innovations
-----------------

The use of MET and CBT concepts and practices in the same context with TSF worked well for this population of adolescent outpatients. Outpatient adolescents are highly heterogeneous in their clinical histories and presentations, and the integration of practices from various empirically supported interventions meant that there were various therapeutic tools on offer from which the adolescents could pick to match their own degree of substance involvement and impairment and stage of recovery-related change.

Treatment outcomes, MHO participation, and MHO participation in relation to outcomes
------------------------------------------------------------------------------------

In keeping with treatment process evaluations,[@b57-sart-10-2016-055],[@b58-sart-10-2016-055] the broad underlying theory of iTSF is that the intervention will increase community 12-step MHO participation and, in turn, this will lead to better substance use outcomes. A key proximal outcome of iTSF, therefore, is patients' participation in 12-step MHOs, and such participation should relate to better outcomes. While a minority of participants (40%) attended meetings, the during-treatment attendance rate represents a 4- to 7-fold increase over their past three-month attendance prior to entering this treatment. Furthermore, 12-step participation was associated with better substance use outcomes during and following treatment. This suggests that the theoretical causal chain in this iTSF treatment was supported even among these clinically less severe outpatient adolescents with generally low motivation for treatment engagement or abstinence.

Conclusion
==========

This study represents the first systematic development of an outpatient 12-step-based treatment for adolescents with SUD. The outcome is a replicable treatment that can be implemented and tested in outpatient settings. Testing is currently underway in a randomized clinical trial. Given the widespread compatibility with current SUD treatment practices among youth treatment providers,[@b16-sart-10-2016-055]--[@b18-sart-10-2016-055],[@b27-sart-10-2016-055] if found efficacious, this treatment could be relatively easily adopted, implemented, and sustained and would provide an evidence-based option that could undergird current practice.
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###### 

Comparison of session content in preliminary and final iTSF manuals.

  SESSION TYPE     SESSION NUMBER                                        SESSION CONTENT                                                                   
  ---------------- ----------------------------------------------------- --------------------------------------------------------------------------------- --------------------------------------
  **Individual**   1                                                     Motivation building                                                               Motivation building and goal-setting
  2                Goal-setting                                          Review of goals and progress[\*](#tfn1-sart-10-2016-055){ref-type="table-fn"}     
  **Group**        3                                                     Alcohol and drug refusal skills                                                   What is addiction?
  4                Coping with urges and other thoughts about drinking   Coping with the challenges of sobriety and attending your first 12-Step meeting   
  5                Problem solving                                       Marijuana Anonymous in-service                                                    
  6                Alcoholics Anonymous in-service                       Risky people, places, and things: Changing social networks                        
  7                Anger Management                                      Coping with urges and cravings                                                    
  8                Marijuana Anonymous in-service                        Narcotics Anonymous in-service                                                    
  9                Narcotics Anonymous in-service                        Coping with moods, emotions, and feelings                                         
  10               Planning for emergencies and coping with relapse      Communication skills/drug and alcohol refusal skills                              

**Note:**

In the final manual, the second individual session takes place directly before group 5.

###### 

Sample demographics (*N* = 36).

                                                                          *M* (SD) OR%
  ----------------------------------------------------------------------- --------------
  **Age**                                                                 17.0 (1.4)
  Range                                                                   14--19
  Gender (% male)                                                         75.0
  **Race (%)**                                                            
  White                                                                   52.8
  Hispanic                                                                16.7
  Black                                                                   13.9
  Multiracial                                                             8.3
  Other                                                                   8.4
  **Who do you live with? (%)**                                           
  One biological parent[a](#tfn2-sart-10-2016-055){ref-type="table-fn"}   38.9
  Biological parents                                                      36.1
  Adoptive parents                                                        8.3
  **School status (%)**                                                   
  Enrolled in school[b](#tfn3-sart-10-2016-055){ref-type="table-fn"}      77.8
  Quit                                                                    11.1
  Completed GED                                                           8.3
  **Employment status (%)**                                               
  Not employed                                                            80.5
  Working ≤20 hrs/week                                                    13.9
  Working \>20 hrs/week                                                   5.6
  **Justice system involvement (%)**                                      
  No involvement                                                          58.3
  On probation                                                            16.7
  Awaiting a hearing                                                      8.3
  Child requiring assistance (CRA)                                        8.3
  **Religious background (%)**                                            
  Catholic                                                                30.6
  None                                                                    27.8
  Christian                                                               22.2
  Jewish                                                                  11.1
  Protestant                                                              2.8
  **Past-year DSM-IV-TR SUD diagnoses (%)**                               
  Cannabis dependence                                                     69.4
  Alcohol dependence                                                      27.8
  Cannabis abuse                                                          22.2
  Alcohol abuse                                                           22.2
  Opiate dependence                                                       11.1
  **Past-year DSM-IV-TR Axis I diagnoses (%)**                            
  Conduct disorder                                                        41.7
  Major depressive episode                                                25.0
  Oppositional defiant disorder                                           16.7
  ADD/ADHD                                                                13.9

**Notes:**

Includes one parent (33.3%) and biological mother and stepfather (5.6%).

Includes public or private school (69%), on summer vacation (5.6%), and GED program (2.8%).

###### 

Responses to 12-step in-services.

  TYPE OF IN-SERVICE     NUMBER OF TIMES OFFERED   TOTAL NUMBER OF PARTICIPANTS EXPOSED   NUMBER OF POSITIVE COMMENTS   NUMBER OF NEGATIVE COMMENTS
  ---------------------- ------------------------- -------------------------------------- ----------------------------- -----------------------------
  Marijuana Anonymous    6                         20                                     18 (90%)                      2 (10%)
  Narcotics Anonymous    5                         11                                     6 (67%)                       3 (33%)
  Alcoholics Anonymous   2                         6                                      1 (20%)                       4 (80%)
